INTRODUCTION
In the past fifteen years malaria has returned to several areas from where it had been totally eradicated. According to recent estimates about 300 million people in the world develop malaria each year and about a million die in tropical Africa alone (1) . Renal involvement in malaria had been suspected for a long time on the basis of a higher prevalence of renal disease in endemic areas (2) , but it was only in 1930 that Giglioli, working in Guyana in South America, obtained sufficient evidence to postulate a cause and effect relationship between Plasmodium malariae infection and the nephrotic syndrome (3). Subsequent observation by others have confirmed this association (4-6).
Glomerular lesions have been documented both in Plasmodium falciparum and P. malariae infections. In falciparum malaria, a "transient" glomerulonephritis often ocurs but mostly goes undetected because of the absence of hypertension, edema or any decline in renal function (7, 8) . A nephrotic syndrome has also been described (9) . Proteinuria, usually nonselective and less than 1 gm per 24 hours, microscopic hematuria, and cylindruria are seen in 20-50% of patients. The urinary abnormalities disappear within 2-3 weeks of the onset of infection. During the acute phase, serum C 3 and C 4 are decreased, and P. falciparum-soluble antigen, antibodies to P. falciparum, and circulating immune complexes are demonstrable (7, 8, 10) . Renal biopsy reveals widening of the mesangial area, mesangial and endothelial cell proliferation, and pigment laden macrophages and eosinophilic granular material in the capillary lumina (8, 11) . Immunofluorescence microscopy reveals granular deposits of IgM and C 3 chiefly in the mesangium. This form of glomerular injury is reversible with anti-malarial therapy and does not lead to chronic renal disease (11) .
In contrast, the glomerular lesion in quartan rna-
The International Journal Of Artificial Organs / Vol. 9 no. 6, 1986/ p.p. 391-392 laria (P. malariae) is persistent, progressive, and unresponsive to antimalarial therapy (12) . It affects children and young adults and has been reported mainly from Uganda and parts of Nigeria. Fever is present only in the early stages. A nephrotic state with generalised edema and ascites develops later. Macroscopic hematuria is absent and hypertension occurs late. Proteinuria is poorly selective and microscopic hematuria is unusual. Serum complement (C 3 ) is normal. The course is one of persistent proteinuria with progression to renal failure within 3-5 years (5, 6, 12) . Parasitemia is detectable in about 75% of patients, more frequently found in younger than older children and more often in the earlier stages of the disease (6) . Therapy with antimalarial drugs, cyclophosphamide, and azathioprine has not been of value. Of the 20% of patients who have highly selective proteinuria, less than half show good response to prednisolone (12) . On histology, the essential lesion is a thickening of the glomerular capillary walls which involves the subendothelial aspect of the basement membrane and gives rise to a plexiform arrangement of PAS positive argyrophilic fibrils (6) . As the disease progresses, mesangial sclerosis and obliteration of capillary lumina occurs. Immunofluorescence microscopy shows coarse granular deposits of IgM, IgG and C 3 along the capillary walls. In about one-third of patients, P. malariae antigen is also detected (6) .
Electron microscopy reveals deposition of a basement membrane like substance in the subendothelial zone, small lacunae containing islands of electron dense material within the basement membrane, and effacement of foot processes (6) .
Morel Maroger et al (13) have described glomerular lesions in children with nephrotic syndrome in Senegal which are similar to those seen in patients with quartan malaria nephropathy, but in whom they could detect no evidence of a malarial etiology.
Although there is reasonable evidence to believe that the glomerular lesions are initiated by immune complex deposition, the reasons for the occurrence of persistent damage only in quartan malaria and the exact mechanisms which perpetuate the lesions remain uncertain (14) . It is also not clear why only a minority of patients with quartan malaria develop renal lesions.
Acute renal failure is not uncommon in malaria, and occurs most frequently in Plasmodium falciparum infections in India and Thailand (11, 15) . It is associated with either heavy parasitemia or acute intravascular hemolysis (11) . Hemolysis may be induced by malaria itself or by antimalarial drugs in patients both with or without deficiency of red cell Renal involvement in malaria glucose-6-phosphate dehydrogenase (16) . The pathogenesis of acute renal failure occuring in association with heavy parasitemia is uncertain but appears to be related to an altered renal microcirculation resulting from a combination of hypovolemia, vasoconstriction due to catecholamine release, and hyperviscosity (11) . Acute tubular necrosis, which appears to be more severe in distal than in proximal tubules, is the predominant renal lesion in such instances (11) . Hemoglobin and granular casts may be seen in the lumina of distal and collecting tubules, and interstitial edema is usually present.
In North India, where viva infections are commoner, masive intravascular hemolysis resulting from primaquin or chloroquin therapy in G-6-PD deficient patients may lead to a situation that mimics blackwater fever (17) .
Nephrologists working in the endemic areas would be well advised to carry out in depth studies so that a clear picture of the prevalence and pathogenesis of renal lesions emerges.
